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(57)Abstract: 

PROBLEM TO BE SOLVED: To form IC packages in the wafer state 
so as to provide the IC packages of the same size with an 10 chip. 
SOLUTION: Bumps are bonded to electrode pads in a wafer state, 
then protective material is applied on a wafer, and the bumps are 
exposed. Thereafter, the wafer is cut off along scribe lines, and an 
IC package is completed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the semiconductor device characterized by for the convex form bump having pasted the 
electrode pad of the semi-conductor substrate with which the semiconductor device is formed, and for 
the amount of [ for a part of and a convex form bump's horizontal level ] pillar section exposing, and 
covering other parts with the protective material. 

[Claim 2] A part for a convex form bump pillar section is a semiconductor device according to claim 1 
characterized by sticking out from the protective material. 

[Claim 3] It is the semiconductor device characterized by for the convex form bump having pasted the 
electrode pad of the semi-conductor substrate with which the semiconductor device is formed, and for 
the amount of [ of a convex form bump ] pillar section exposing, and covering other parts with the 
protective material. 

[Claim 4] In the semiconductor device with which the convex form bump has pasted the electrode pad of 
the semi-conductor substrate with which the semiconductor device is formed, the amount of [ for a part 
of and a convex form bump's horizontal level ] pillar section exposes, and other parts are covered with 
the protective material The manufacture approach of the semiconductor device characterized by 
including the process which pastes up a bump on the electrode pad of a semiconductor device, the 
process which applies the ingredient which protects a semiconductor device, and the process which 
heat-treats said protective material after forming a semiconductor device into a semi-conductor 
substrate. 

[Claim 5] A convex form bump is the manufacture approach of the semiconductor device according to 
claim 4 characterized by forming using wirebonding equipment. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure and its manufacture approach of the so- 
called chip-size package of the same magnitude as IC chip. 
[0002] 

[Description of the Prior Art] What is called the chip-size package created until now was creating the IC 

package, after dividing IC chip into the piece. 

[0003] 

[Problem(s) to be Solved by the Invention] Actual size was quite larger than IC chip, having had to take 
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whenever [ remarkable allowances ] and calling it a chip-size package, in order to put in IC into an IC 
package. Moreover, since the process of IC package manufacture was complicated and long, costs 
started, and the creation period was long. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention creates an 
IC package in the state of a wafer, and offers the IC package of the same magnitude as IC chip. That is. 
by Ushiro who pasted up the bump on the electrode pad in the state of the wafer, a protective material is 
applied and a bump part is exposed. A wafer is cut with a scribe line after that, and an IC package is 
completed. 
[0005] 

[Example] This invention relates to the technique of offering the IC package of the same magnitude as an 
inte grate d-circu it (IC) chip. The example of this invention is explained based on a drawing below. 
[0006] Drawing 1 shows the sectional view of an IC package showing the structure of this invention 
formed in wafer size. The electrode pad 2 is formed in the front face of the semi-conductor substrate 1. 
Moreover, the front face of the semi-conductor substrate 1 is covered by the protective coat 3. The 
integrated circuit is formed in the semi-conductor substrate. In drawing 1, the integrated circuit in a 
semi-conductor substrate is omitted. 

[0007] IC chip is constituted as mentioned above. The bump 4 has pasted up this invention on the 
electrode pad 2 of this IC chip. A bump's 4 configuration has a convex form, as shown in drawin g 1 . The 
front face of IC chip is covered with the protective material 5. 
[0008] The above IC packages have the following descriptions. 
[0009] (1) It is the same magnitude as IC chip. 

[0010] (2) Since it has run out with the protective material 5 on the bump 4, IC chip is completely 
covered with the protective material. Permeation of the foreign matter from the external environment of 
IC CHIPPUHE is prevented by this thing. For example, since there is no permeation of external moisture, 
the corrosion of the electrode pad which is a problem by the moisture of IC chip etc. is not generated. 
[001 1] (3) Since a bump's 4 pillar section part 4a is sticking out from the protective material 5, 
connection with an external electrode is easy for it. Drawin g 2 explains this thing. Drawin g 2 (a) is cross- 
section structural drawing of one IC package in the condition of having made into the piece of an 
individual the aggregate of the IC package formed in the wafer size of drawin g 1 . Drawin g 2 (b) shows the 
condition of having attached the IC package of drawin g 2 (a) in the mounting substrate. Wiring 1 7 is 
formed in the front face of the mounting substrate 16. Pillar section part 14a of wiring 17 and a bump 14 
has pasted up. Since a bump's 14 pillar section part 14a is sticking out from the protective material 15, 
connection with the external wiring 1 7 becomes easy. 

[0012] (4) since the protective material 5 holds IC chip firmly, as compared with the reinforcement of IC 
chip simple substance, the reinforcement of an IC package is boiled markedly and it is improving. 
[0013] (5) Since structure is easy, a manufacturing cost including the cost of materials is very cheap. 
[0014] As mentioned above, the IC package by this invention can be used as a chip-size package. 
[0015] Next, the manufacture approach of the IC package of this invention is stated to a detail. 
[0016] Drawin g 3 (a) is drawing showing the wafer condition of the phase where IC chip is not cut yet. 
Many ICs exist in a wafer. As for a semi-conductor substrate and 22, 21 is [ an electrode pad and 23 ] 
protective coats. Many semiconductor devices are formed in the semi-conductor substrate 21. The semi- 
conductor substrates 21 are compound semiconductors, such as a silicon (Si) semi-conductor and gallium 
arsenide, or other semi-conductors. The ingredient of the electrode pad 22 is the alloy of aluminum 
(aluminum) and aluminum, and aluminum containing an impurity element. Or they are the copper 
containing the alloy of copper (Cu) and copper, or an impurity, or other metals. The ingredients of a 
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protective coat 23 are silicon oxide (Si02X a silicon nitride (SiNx), the polyimide film or other insulator 
layers, etc. 

[0017] Next, as shown in drawin g 3 (b), while it has been in the wafer condition that many ICs were 
formed, a bump 24 is pasted up on the electrode pad 22. 

[0018] Drawin g 3 (c) is drawing which expanded the one electrode pad of drawin g 3 (b). A bump's 24 
configuration is formed so that the configuration of a convex form may be carried out. as shown in 
drawin g 3 (c). There is an approach using wire bonder equipment as the one formation approach. 
[0019] That is, in drawin g 4 (a), the round metal ball 35 is formed for the point of a metal wire 34 with 
wirebonding equipment. Next, as shown in drawin g 4 (b), the metal ball 35 is pushed against the electrode 
pad 32 of IC, and the metal ball 35 and the electrode pad 32 of IC are pasted up by approaches, such as 
thermocompression bonding and ultrasonic sticking by pressure. Next, as shown in drawin g 4 (c), the - 
metal wire 34 is cut in the place of suitable die length. Although the above thing is performed on wafer 
level, since a bump's 36 height has dispersion if it sees in wafer size, in order to arrange the whole height, 
the process of ** BERINGU may be added by Ushiro of the process of drawin g 4 (c). 
[0020] There are gold (Au), palladium (Pd), aluminum (aluminum), silver (Ag), a solder alloy of lead (Pd) and 
tin (Sn), an alloy of silver (Ag) and tin (Sn), other metals, etc. as bumps' 34 and 35 ingredient. 
[0021] Next, as shown in drawin g 3 (d), a protective material 25 is adhered. Drawin g 3 (e) is drawing which 
expanded one electrode section of drawin g 3 (d). A protective material 25 is a liquid-like ingredient and 
can be applied to the whole wafer. The thickness of the shape of a liquid when applying must be 
determined in consideration of the final thickness after hardening. That is, the amount of [ of a bump 24 ] 
pillar section fully exposes, and when mounted, the thickness of the shape of a liquid after spreading is 
ac(justed so that a part for a bump's 24 pillar section can be secured to wiring on a mounting substrate, 
and extent to paste up. 1 with Ushiro who applied, and a liquid-like thing is solidified. [ suitable 
temperature ] By choosing this baking temperature moderately, an ingredient 25 turns into a protective 
material stabilized more, and strengthens IC mechanically chemically. 

[0022] Although many IC packages were completed now in the wafer, the process which separates these 
one by one next is described. 

[0023] It cuts using dicing equipment along the scribe line in a wafer, and separates into each IC package. 
Thereby, the IC package of the piece of an individual is formed. Although it was made for a protective 
material 25 to come by drawin g 3 in the middle of a bump's pillar section part 24a, you may make it a 
protective material 45 come below a part for a bump's horizontal level, as shown in drawin g 5 . 
[0024] 

[Effect of the Invention] As mentioned above, since an IC package is created in the state of a wafer as 
explained, a process decreases and drastic costs reduction and large time-for-deiivery compaction can 
be performed. 

[0025] Moreover, since the protective material has covered a part for a bump's horizontal level using the 
convex form bump, dependability and quality are very high. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing showing the structure of the IC package of the wafer size which is the 
semiconductor device of this invention. 

[ Drawin g 2] It is drawing showing a mounting condition for the semiconductor device of this invention. 
[ Drawin g 3] It is drawing showing the manufacture approach of the semiconductor device of this 
invention. 
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[Drawin g 4] It is drawing showing how to create the bump who uses for the semiconductor device of this 
invention. 

[Drawin g 5] They are other examples of the manufacture approach of the semiconductor device of this 
invention. 

[Description of Notations] 

1, 1 1, 21, 31, 41 Semi-conductor substrate 

2, 12. 22, 32, 42 Electrode pad 

3, 1 3, 23, 33. 43 Protective coat 

4, 14. 24, 36, 44 Bump 

5, 1 5. 25, 45 Protective material 

4a, 14a, 24a, 44a A part for a bump's pillar section 



DRAWINGS 




a. vnArK 

_ V 

[ Drawin g 2] 




[ Drawin g 5] 
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[Drawing 3] 
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